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This technology assessment report is based on research conducted by a contracted technology
assessment center, with updates as contracted by the Washington State Health Care Authority. This
report is an independent assessment of the technology question(s) described based on accepted
methodological principles. The findings and conclusions contained herein are those of the investigators
and authors who are responsible for the content. These findings and conclusions may not necessarily
represent the views of the HCA/Agency and thus, no statement in this report shall be construed as an
official position or policy of the HCA/Agency.

The information in this assessment is intended to assist health care decision makers, clinicians, patients
and policy makers in making sound evidence-based decisions that may improve the quality and cost-
effectiveness of health care services. Information in this report is not a substitute for sound clinical
judgment. Those making decisions regarding the provision of health care services should consider this
report in a manner similar to any other medical reference, integrating the information with all other
pertinent information to make decisions within the context of individual patient circumstances and
resource availability.
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Abbreviations

AOFAS: American Orthopaedic Foot and Ankle Society
ASES: American Shoulder and Elbow Surgeons (standardized shoulder assessment)
Cl: confidence interval

CMS: Constant-Murley score (functional assessment of the shoulder)
DASH: Disabilities of the Arm, Shoulder, and Hand
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EQ-VAS: EuroQol Visual Analog Scale

ESWT: extracorporeal shock wave therapy

F/U: follow-up

FADI: Foot and Ankle Disability Index

FFI: Foot Function Index

HA: hyaluronic acid

HHS: Harris Hip Score

HOS: Hamstring Outcome Score

HR: hazards ratio

HR-QoL: Health-Related Quality of Life

IQR: inter-quartile range

LA: local anesthetic

LEFS: Lower Extremity Function Scale

MCPIE: Mayo Clinic Performance Index of the Elbow
MD: mean difference

NC: not calculable

NR: not reported

NRS: Numerical Rating Scale

NS: not statistically significant

NSAID: nonsteroidal anti-inflammatory drug
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PRTEE: Patient-Rated Tennis Elbow Evaluation

QolL: quality of life
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SF-36: Short Form-36
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TENS: transcutaneous electrical nerve stimulation
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VISA-A: Victorian Institute of Sports Assessment-Achilles
WMD: weighted mean difference
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Executive Summary

Introduction

Extracorporeal shockwave therapy (ESWT) is a treatment utilized for a variety of healing applications in
soft tissue and bone-related musculoskeletal disorders.®*> A shock wave is an intense, but very short
energy wave traveling faster than the speed of sound. Specific conditions where ESWT is utilized include
refractory or chronic pain associated with ligament injuries, muscle strain injuries, osteoarthritis, and
tendinopathies.

The study of the effects of shock waves on humans were first described as the result of accidental depth
charge detonations in 1916 during WWI.* In WWII, castaways who were exposed to water bomb
explosions were noted to suffer severe lung injuries but showed no overt clinical signs of traumatic
injury.®” In 1980, high energy focused extracorporeal shock waves were clinically introduced in Munich,
Germany, to disintegrate urinary stones (i.e., lithotripsy)*> and became the gold standard for the initial
treatment of urolithiasis.®® In the 1980s shock waves were shown to have osteogenic potential. Animal
experiments confirmed that shock waves facilitated fracture healing. Osteoblasts activation and
increased bone density as a result of shock waves were confirmed by histological investigations.3*3> In
1988, Valchanou conducted a case series evaluating the effect of high-energy ESWT on the treatment of
delayed and nonunion fractures.®? The authors reported 85% fracture union rate. Urologic lithotripters
were used in the early application of orthopedic problems, and this was soon followed by shock wave
devices specifically designed for orthopedic and traumatic indications. In the early 1990s, effect of
treatment for calcific tendinopathy of the shoulder by focused ESWT were first published.>>> Shortly
thereafter, studies were published evaluating the effect of ESWT on lateral epicondylitis, Achilles
tendonitis, and plantar fasciitis with or with heel spurs.3*44487678 The Food and Drug Administration, in
October of 2000, approved OssaTron® device (HealthTronics, Marietta, GA) for chronic plantar fasciitis
and in 2003 for chronic lateral epicondylitis of the elbow; in April of 2005, Orthospec™ (Medispec Ltd.,
Germantown, MD) device also received FDA approval for the treatment of chronic plantar fasciitis.

Policy Context

Extracorporeal shock wave therapy (ESWT) is a noninvasive treatment based on ultrasound technology.
ESWT is used for a variety of conditions including treatment of kidney stones. ESWT for soft tissue
injuries is applied with the goal of promoting healing by inducing tissue repair and regeneratiion. ESWT
may have multiple effects thought to impact healing including breaking calcium deposits and causing an
inflammatory response that may stimulate tissue healing. However, the mechanism of action remains
obscure without expert consensus. The concern for the efficacy and safety of ESWT are high, while the
concern regarding cost is medium/high.

Objectives

The primary aim of this assessment is to systematically review and synthesize published evidence on the
efficacy, safety, and cost-effectiveness of extracorporeal shock wave therapy (ESWT) for the treatment
of musculoskeletal conditions.
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Key Questions
In patients with musculoskeletal conditions such as tendinopathy, plantar fasciitis, heel spurs,
subacromial shoulder pain, or osteoarthritis:

What is the evidence of the short- and long-term efficacy and effectiveness of ESWT compared
with standard alternative treatment options, sham, or no treatment?

What is the evidence regarding short- and long-term harms and complications of ESWT
compared with standard alternative treatment options, sham, or no treatment?

Is there evidence of differential efficacy, effectiveness, or safety of ESWT compared with
standard alternative treatment options, sham, or no treatment? Include consideration of age,
sex, race, ethnicity, socioeconomic status, payer, and worker’s compensation?

What is the evidence of cost-effectiveness of ESWT compared with standard alternative
treatment options or no treatment?

Inclusion and exclusion criteria are summarized as follows:

Population: Patients with tendinopathy or tendinitis, plantar fasciitis, heel spurs, subacromial
shoulder pain, or osteoarthritis. (Excluded conditions are kidney stones, gallstones, cutaneous
wounds, muscle spasticity, dental or cosmetic conditions, bony non-unions, fractures, carpal
tunnel syndrome, shin splints, greater trochanteric pain syndrome, coccydynia, Dupuytren’s
disease, myofacscial pain, cardiovascular, osteonecrosis, operative or postoperative conditions
and neurological conditions).

Intervention: Focused or Radial extracorporeal shock wave therapy (FESWT or RESWT) (ESWT
used in conjunction with surgery is excluded.)

Comparators: Standard alternative treatment(s), sham, or no treatment. (Comparisons of ESWT
such as different modalities (e.g., radial vs. focused ESWT, high- vs. low-energy ESWT) will be
excluded for efficacy, but included for safety.)

Outcomes: Function (primary), pain (primary), adverse events (primary), quality of life, patient
satisfaction, medication use, surgery, cost-effectiveness (e.g., cost per improved outcome), cost-
utility (e.g., cost per quality adjusted life year (QALY), incremental cost effectiveness ratio (ICER)
outcomes.

Study design: Focus will be on studies with the least potential for bias such as high quality
systematic reviews of randomized controlled trials and randomized controlled trials and full
economic studies.
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Methods

The scope of this report and final key questions were refined based on input from clinical experts from a
variety of disciplines and public comments received on draft key questions. Clinical expert input was
sought to confirm critical outcomes on which to focus.

A formal, structured systematic search of the peer-reviewed literature was performed across a number
of databases including PubMed to identify relevant peer reviewed literature as well as other sources
(National Guideline Clearinghouse, Center for Reviews and Dissemination Database) to identify
pertinent clinical guidelines and previously performed assessments.

Studies were selected for inclusion based on pre-specified criteria detailed in the full report. All records
were screened by two independent reviewers. Selection criteria included a focus on studies with the
least potential for bias that were written in English and published in the peer-reviewed literature.

Pertinent studies were critically appraised independently by two reviewers evaluating the
methodological quality and potential for bias based on study design as well as factors which may bias
studies. An overall Strength of Evidence (SoE) combines the appraisal of study limitations with
consideration of the number of studies and the consistency across them, directness and precision of the
findings to describe an overall confidence regarding the stability of estimates as further research is
available. The SoE for was assessed by two researchers following the principles for adapting GRADE
(Grades of Recommendation Assessment, Development and Evaluation).?2° The strength of evidence
was based on the highest quality evidence available for a given outcome. Briefly, bodies of evidence
consisting of RCTs were initially considered as high strength of evidence. The strength of evidence could
be downgraded based on the limitations (i.e., risk of bias, consistency of effect, directness of outcome,
precision of effect estimate, and reporting bias). When assessing the SoE for studies performing
subgroup analysis, we also considered whether the subgroup analysis was preplanned (a priori) and
whether a test for homogeneity or interaction was done. There are also situations where the studies
could be upgraded if the study had large magnitude of effect (strength of association). The final strength
of evidence was assigned an overall grade of high, moderate, low, or insufficient, which are defined as
follows:

¢ High - Very confident that effect size estimates lie close to the true effect for this outcome; there are
few or no deficiencies in the body of evidence; we believe the findings are stable.

* Moderate — Moderately confident that effect size estimates lie close to the true effect for this
outcome; some deficiencies in the body of evidence; we believe the findings are likely to be stable but
some doubt remains.

¢ Low — Limited confidence that effect size estimates lie close to the true effect for this outcome; major
or numerous deficiencies in the body of evidence; we believe that additional evidence is needed before
concluding that findings are stable or that the estimate is close to the true effect.

* |nsufficient — We have no evidence, are unable to estimate an effect or have no confidence in the
effect estimate for this outcome; OR no available evidence or the body of evidence has unacceptable
efficiencies precluding judgment.
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We summarized evidence separately for the two types of ESWT, focused and radial, and by the
conditions for which treatment was given. The conditions included upper and lower extremity
tendinopathies, plantar fasciitis and osteoarthritis.

We conducted meta-analyses when there were two or more studies with similar indications,
interventions, control groups and outcomes. We grouped control treatments according to whether the
control was a sham treatment, corticosteroid, or other standard conservative care (e.g., physical
therapy).

Outcomes were stratified by duration of follow-up as short term (<3 months), intermediate term (>3
months to <1 year), and long term (21 year). When more than one follow-up time was reported within a
category, we used data from the longest duration available within that category. We attempted to
stratify results by energy intensity (high, medium or low). However, the data were too thin to do so.
Nevertheless, we labelled the energy intensity in the forest plots to provide additional information to
the reader. Though there is no universal agreement as to the cutoff that separates high, medium or low
intensity, we used the following obtained by consensus from our clinical experts for labeling the forest
plots: low <1.2, medium 1.2-2.0, and high >2.0. Most studies reported pain associated with the
presence or absence of activity, or during a time of the day (morning or at night). Pain was measured on
a visual analog scale (VAS) or a numerical rating scale (NRS) of 0 to 10 or 0 to 100 (higher scores indicate
greater pain). We converted all pain scales to 0 (no pain) to 10 (worst possible pain). Function was
assessed using a variety of measures specific to the anatomy or condition being treated.

Results

Number of studies for each comparison of efficacy for included conditions.

Overall, 59 randomized trials (in 66 publications) were included. The comparisons evaluated and their
respective studies are listed below; comparisons of interest not listed in the table below had no
comparative evidence available that met the inclusion criteria. Diagnoses for which comparative
evidence were identified include tendinopathies (lateral epicondyle tendinopathy of the elbow, Achilles
tendinopathy, patellar tendinopathy, shoulder tendinopathies), plantar fasciitis, and knee osteoarthritis.

Comparisons Studies

PLANTAR FASCIITIS

FESWT vs. Sham 12 RCTs (15 pub|ications*)2,3,14,25,26,31,47,54,58,59,71,75,80,85,88

FESWT vs. Active Control

FESWT vs. CSI 2 RCTs66:94
FESWT vs. Conservative Care 2 RCTs1033
FESWT vs. EPFR 1RCTE

RESWT vs. Sham 3 RCTs (4 publications) 23394055

RESWT vs. Active Control

RESWT vs. US 2 RCTs?746
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Comparisons Studies

TENDINOPATHIES

Lateral Epicondyle Tendinopathy
FESWT vs. Sham 7 RCTs (8 publications*)*11.12,32,56,64,72,84

FESWT vs. Active Control

FESWT vs. CSI 2 RCTs16:60
FESWT vs. Percutaneous Tenotomy 1 RCT®
RESWT vs. Sham 2 RCTs">°

Shoulder Tendinopathies

Rotator Cuff Tendinopathy

FESWT vs. Sham 7 RCTs (8 publications)!318:22,24,37,63,81,86
FESWT vs. Active Control

FESWT vs. US-guided needling plus CSI 1RCT*®
FESWT vs. TENS 1 RCT®!
RESWT vs. Sham 1 RCT#

FESWT vs. Active Control

FESWT vs. UGPL 1RCTY

Adhesive Capsulitis

FESWT vs. Sham 1 RCT*!

FESWT vs. Active Control

FESWT vs. Oral Steroid Therapy 1RCT®

RESWT vs. Sham 1 RCT3®

Subacromial Shoulder Pain

RESWT vs. Sham 1 RCT (2 publications)®?°

Bicipital Tenosynovitis of the Shoulder

RESWT vs. Sham 1 RCT>?

RESWT vs. Sham

Achilles Tendinopathy

FESWT vs. Sham 2 RCTs!>6°

RESWT vs. Active Control

RESWT vs. Eccentric Exerciset 2 RCTs7377
RESWT + Eccentric Exercise vs. ”
. . 1RCT
Eccentric Exercise Alone
RESWT vs. No Treatmentt 1 RCT”?
Patellar Tendinopathy
FESWT vs. Sham 1 RCT¥
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Comparisons Studies

FESWT vs. Active Control

FESWT vs. Conservative Management 1RCT*
KNEE OSTEOARTHRITIS

FESWT vs. Active Control

FESWT + Isokinetic Muscular Strengthening vs.

1RCT®
Isokinetic Muscular Strengthening Alonet

FESWT + Isokinetic Muscular Strengthening vs.
US + Isokinetic Muscular Strengthening Alonet

RESWT vs. Sham 1 RCT*®

CSl: corticosteroid injection; EPFR: Endoscopic Partial Plantar Fascia Release; FESWT: Focused Extracorporeal Shock Wave
Therapy; RCT: randomized control trial; RESWT: Radial Extracorporeal Shock Wave Therapy; TENS: transcutaneous electrical
nerve stimulation; UGPL: ultrasound guided percutaneous lavage; US: ultrasound.

1RCT®

*Includes 2 FDA Summary of Safety and Effectiveness Data (SSED) reports for plantar fasciitis and 1 FDA SSED for elbow
epicondylitis; data was compared with that reported by the published trials.

T 1 Achilles tendinopathy RCT (Rompe 2007) and 1 Knee Osteoarthritis RCT (Chen 2014) included 3 treatment arms and thus
provided data for both comparisons.

KQ1 Summary of Results:

Plantar Fasciitis

Focused ESWT versus Sham: We report on five pain outcomes: pain when first walking in the morning;
pain during activities; pain composite measure made of 2 or more pain scales; pain not otherwise
specified (NOS); and pain at rest. A significantly higher proportion of patients receiving FESWT versus
sham reported a 50% reduction in pain when first walking in the morning compared with baseline at 3
month follow-up across 5 studies, 26478588 pnooled RR 1.38 (95% Cl, 1.15 to 1.66) (strength of evidence,
HIGH). Intermediate and long-term results are less clear for pain when first walking in the morning:
using mean differences from baseline, one study favors FESWT over sham at 6 month follow-up,”* and
two studies found no difference after 12 months of follow-up®"”* (strength of evidence, LOW for both
time periods). A higher proportion of patients achieved a successful pain composite outcome at 3
months across 4 studies,?>?554°859 pnooled RR 1.55 (95% Cl, 1.29 to 1.85) (strength of evidence HIGH).
There were no differences between groups in the short-term with respect to pain with activities (3
studies),'**:58% pain at rest (2 studies),’*3! and pain NOS (2 studies).>*’® The strength of the evidence
for these results ranged from MODERATE to LOW.

Function was less frequently reported. One study*’ found no difference between groups in the short-
term (strength of evidence, LOW). There was LOW evidence from another small study at 6 and 12
month follow-ups reporting significantly greater improvement in function, both statistically and
clinically, in favor of FESWT vs. sham.”
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Focused ESWT versus Active Control

Focused ESWT versus CSI: CSl resulted in better pain relief with first steps in the morning than FESWT in
the short-term but not in the long-term (strength of evidence MODERATE).%® There is INSUFFICIENT
evidence for other pain outcomes® and no evidence for functional outcomes.

Focused ESWT versus Conservative Care: There was INSUFFICIENT evidence to determine if FESWT or
conservative care (iontophoresis and NSAIDS or stretching exercises) was superior with respect to
improved pain or function from two small studies in the short- or intermediate-term pain.'>** There is
no evidence comparing groups in the long-term.

FESWT versus Endoscopic Partial Plantar Fascia Release (EPFR): There was no difference between
FESWT and EPFR with respect to improvement in pain when first walking in the morning or in function as
measured by the AOFAS Ankle-Hindfoot scale (strength of evidence, LOW).%®

Radial ESWT versus Sham: RESWT was better than sham in three studies®*3%4955 in all short-,
intermediate- and long-term pain outcomes to include pain when first walking in the morning, pain with
activities, pain NOS and composite pain measures (strength of evidence, MODERATE for short- and
intermediate-term results and LOW for long-term results). There is no evidence for functional
outcomes.

Radial ESWT versus Active Control:

Radial ESWT versus Ultrasound: There was INSUFFICIENT evidence in the short-, intermediate- or long-
term to determine the effect of RESWT versus ultrasound therapy with respect to pain when first
walking in the morning, achieving pain-free status, or pain with walking.?” RESWT was better than
ultrasound in one study?® with respect to improvement in pain NOS in the short and intermediate-term
(strength of evidence, LOW).

Lateral Epicondyle Tendinopathy (LET)

Focused ESWT versus Sham: We report on three pain outcomes: pain with resistance to wrist
extension; pain not otherwise specified (NOS); pain at night. With respect to pain with resistance to
wrist extension, patients receiving FESWT were twice as likely to achieve 250% improvement over
baseline in the short-term compared with those receiving sham in two studies,®*’2 RR 2.2 (95% Cl, 1.6 to
3.1) (strength of evidence, MODERATE). There is no evidence during intermediate-term and
INSUFFICIENT evidence in the long-term assessing pain with resistance to wrist extension. There is
INSUFFICIENT evidence from three small studies'**°¢ to determine the effect of FESWT vs. sham on
pain NOS in the short-term, and there is no intermediate- or long-term evidence for this outcome.
There is no difference during the short-term in improvement in night pain between FESWT and sham in
two studies (strength of evidence, LOW).1*#* There is no intermediate- or long-term evidence for this
outcome.

There was statistically significant improvement in function during the short-term as measured by the
Upper Extremity Functional Scale (UEFS) in two studies,®”2 MD 9.1, but no difference after 12 months”?
(strength of evidence, MODERATE). The UEFS lacks psychometric testing and no MCID has been
established. There is no intermediate-term evidence for function.

Focused ESWT versus Active Control:
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FESWT versus CSI: There is insufficient evidence from two RCTs*% to determine the effect of FESWT
compared with CSI on pain or function in the short-, intermediate-, or long-term.

FESWT versus Percutaneous Tenotomy: There is insufficient evidence from one small RCT® to determine
the effect of FESWT compared with percutaneous tenotomy with respect to improvement in pain in the
short- or long-term. There is no evidence on pain in the intermediate-term. There is no evidence on
function for any time period.

Radial ESWT versus Sham: There is insufficient evidence from two small RCTs”>° to determine the effect
of RESWT compared with sham with respect to improvement in pain or function in the short-term.
There is no evidence for the intermediate- or long-term.

Radial ESWT versus Active Control: There is no evidence.

Shoulder Tendinopathy
Rotator Cuff Tendinopathy

Focused ESWT versus Sham: Four different pain outcomes were reported: pain not otherwise specified
(NOS), pain at night, pain at rest, and pain with activity. Though the proportion of patients who
achieved pain success, defined as 250% improvement on VAS, was not statistical different between
groups in the short-term in one trial® (LOW strength of evidence), two trials®**” found that FESWT
resulted in statistically and clinically greater improvement in pain NOS compared with sham over the
short- (MD 3.14; 95% CI 0.70, 5.58), intermediate- (MD 3.76; 95% Cl 1.73, 5.78), and long-term (MD
4.56; 95% Cl 2.90, 6.22) (LOW strength of evidence for short- and intermediate-term; MODERATE for
long-term). No statistical differences were seen between groups in pain at night over short- and
intermediate-term follow-up as reported by one trial® or pain at rest and with activity over the short-
and long-term as reported by another trial® (all LOW strength of evidence).

Function was evaluated using three different measures: the Constant score, the Shoulder Pain and
Disability Index (SPADI), and the Disabilities of the Arm, Shoulder and Hand (DASH) score. Results were
inconsistent across trials. Three studies reported no significant difference between groups in function
success, defined as the proportion of patients achieving 230 point improvement in Constant score or
80% of the normal value (2 RCTs)22,81 or 250% improvement in SPADI (1 RCT)86 over the short-term
(LOW strength of evidence for all). MODERATE quality evidence from another trial found a significantly
greater proportion of FESWT compared with sham patents achieved 230% improvement in the Constant
score at short-term (RR 2.70; 95% Cl 1.47, 4.94), intermediate-term (RR 3.94; 95% Cl 1.97, 7.86), and
long-term (RR 3.07; 95% Cl 1.57, 6.01) follow-up.24 One trial86 reported no statistical differences
between groups in function improvement on the SPADI over short- and intermediate-term follow-up
(LOW strength of evidence), whereas FESWT resulted in a statistically greater improvement in function
according to the Constant score over the short-term in five trials13,22,24,37,81 and the long-term in
two trials24,37 (LOW strength of evidence).

Focused ESWT versus Active Control:

FESWT versus US-quided needling plus corticosteroid injection: No statistically significant differences
were seen in pain or function over the short- and intermediate-term in one trial**; however, at long-
term follow-up, FESWT resulted in statistically and clinically less improvement in pain NOS (MD -2.4) and
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function according to the American Shoulder and Elbows Surgeons score (MD -24.1) and the Simple
Shoulder Test (MD -8.3) compared with US-guided needling plus corticosteroid injection. The strength of
evidence was LOW for all outcomes and time points.

FESWT versus TENS: There was INSUFFICIENT evidence from one small RCT®! to determine if FESWT or
TENS is superior with regards to pain and function improvement over the short-term. There was no
evidence over the intermediate- or long-term.

Radial ESWT versus Sham: There was INSUFFICIENT evidence from one small RCT* to determine if
RESWT or sham is superior with regards to pain and function improvement over the short- and
intermediate-term. There was no evidence over the long-term.

Radial ESWT versus Active Control:

RESWT versus US-quided Percutaneous Lavage (UGPL): There was INSUFFICIENT evidence from one
small RCTY to determine if RESWT or UGPL is superior with regards to pain improvement over the short-
, intermediate- or long-term. There was no evidence for function.

Adhesive Capsulitis of the Shoulder

Focused ESWT versus Sham: There was INSUFFICIENT evidence from one small RCT*! to determine if
FESWT or sham is superior with regards to pain and function over the short- and intermediate-term.
There was no evidence over the long-term.

Focused ESWT versus Active Control:

FESWT versus Oral Steroids: There was INSUFFICIENT evidence from one small RCT® to determine if
FESWT or oral steroid therapy is superior with regards to function over the short-term. There was no
evidence for pain or for results over the intermediate- or long-term.

Radial ESWT versus Sham: RESWT resulted in a statistically and clinically greater improvement in pain at
rest and with activity (MODERATE strength of evidence) and function (HIGH strength of evidence) over
both the short- and intermediate-term, as reported by one small RCT.*® Specifically, the mean
difference between groups in the DASH scores was over five times higher than the clinically important
threshold at both time points: MD 55.6 (95% CI 50.5, 60.8) and MD 55.3 (95% Cl 49.8, 60.7, -49.8),
respectively. There was no evidence over the long-term.

Radial ESWT versus Active Control: There is no evidence.

Subacromial Shoulder Pain

Focused ESWT: No studies were identified.

Radial ESWT versus Sham: There is no evidence.

Radial ESWT versus Active Control:

RESWT versus Supervised Exercise: One small RCT reported no differences between the groups in pain
improvement at any time point.1>2 Regarding function, statistically, but not clinically, less improvement

was noted over the short- and intermediate-term in patients who received RESWT compared with
supervised exercise; no differences were seen between groups in function over the long-term. The
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strength of evidence was MODERATE for all short- and intermediate-term outcomes and LOW for all
long-term outcomes.

Bicipital Tenosynovitis of the Shoulder
Focused EWST: No studies were identified.

Radial ESWT versus Sham: One small RCT*! reported significantly better pain and function outcomes
following RESWT compared with sham over the short- (LOW strength of evidence) and long-term
(MODERATE strength of evidence). There was no evidence over the medium-term.

Radial ESWT versus Active Control: There is no evidence.

Achilles Tendinopathy

Focused ESWT versus Sham: FESWT resulted in statistically and clinically greater pain improvement
(NRS 0-10, worst) while running/playing sports (pooled MD 1.90; 95% Cl 1.06, 2.73) and walking (pooled
MD 1.65; 95% Cl 0.79, 2.51) across two small RCTs,*>%° and while at rest in one trial (MD 1.92; 95% ClI
0.76, 3.08)%; there were no statistical differences between groups in pain while working and walking
up/down stairs as reported by one RCT. Regarding function, one small RCT reported statistically and
clinically greater improvement in function (AOFAS)® following FESWT versus sham while the other trial®®
found no statistical difference between groups in improvement on the FIL. The strength of evidence is
LOW for all outcomes. There was no evidence over the intermediate- or long-term.

Focused ESWT versus Active Control: There is no evidence.

Radial ESWT versus Sham: There is no evidence.

Radial ESWT versus Active Control:

RESWT versus Eccentric Exercise: No statistical differences between groups were seen in improvement in

pain during the day and function over the short-term as reported by two small trials.”>”” The strength of
evidence is LOW for all outcomes. There was no evidence over the intermediate- or long-term.

RESWT plus Eccentric Exercise versus Eccentric Exercise Alone: As reported by one small trial,”
statistically greater improvement was seen in the RESWT group for both pain during the day on NRS (MD
1.3; 95% Cl 0.6, 2.0) and function according to the VISA-A (MD 13.9; 95% Cl 8.6, 19.2) over the short-
term. The strength of evidence is LOW for all outcomes. There was no evidence over the intermediate-
or long-term.

Radial ESWT versus No Treatment: There was no statistical differences between groups for pain over
the short-term. Improvement in function on the VISA-A was statistically greater following RESWT
compared to a wait-and-see strategy (MD 13.3; 95% Cl 8.4, 18.2).”” The strength of evidence is LOW for
all outcomes. There was no evidence over the intermediate- or long-term.
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Patellar Tendinopathy

Focused ESWT versus Sham: There was INSUFFICIENT evidence from one small RCT®’ to determine if
FESWT or sham is superior with regards to pain and function over the short-term. There was no
evidence over the intermediate- or long-term.

Focused ESWT versus Active Control:

FESWT versus conservative management: One small RCT*® reported statistically and clinically greater
improvements in long-term pain and function following FESWT compared with conservative
management; at 24-36 months, the mean difference between groups was over three times the clinically
important threshold for both VAS pain going up and down stairs (MD 4.8; 95% Cl 4.2, 5.3) and VISA-P
scores (MD 47.6; 95% Cl 44.0, 51.2). The strength of evidence was LOW for both outcomes. There was
no evidence over the short- or medium-term.

Radial ESWT: There is no evidence.

Knee Osteoarthritis
Focused ESWT versus Sham: There is no evidence.

Focused ESWT versus Active Control:

FESWT plus Isokinetic Muscular Strengthening versus Isokinetic Muscular Strengthening Alone: FESWT
plus isokinetic muscular strengthening resulted in statistically and clinically greater improvement in pain
compared with isokinetic muscular strengthening alone over short- and medium-term follow-up as
reported by one small RCT® (LOW strength of evidence). For function, the strength of evidence was
INSUFFICIENT. There was no evidence over the long-term.

FESWT plus Isokinetic Muscular Strengthening versus Ultrasound plus Isokinetic Muscular Strengthening:
As reported by one small trial,® FESWT plus isokinetic muscular strengthening resulted in statistically,
but not clinically, greater improvement in pain compared with ultrasound plus isokinetic muscular
strengthening over short- and medium-term follow-up (LOW strength of evidence). For function, the
strength of evidence was INSUFFICIENT. There was no evidence over the long-term.

Radial ESWT versus Sham: One small RCT® reported significantly better short-term pain (VAS) and
function (WOMAC, Lequesne index) improvement following RESWT compared with sham (all LOW
strength of evidence); the mean differences between groups were clinically important for pain and for
function according to the WOMAC. There was no evidence over the medium- or long-term.

Radial ESWT versus Active Control: There is no evidence.

KQ2: Summary of Results
All included comparative studies were evaluated for harms and complications. In addition, RCTs that
compared ESWT using different energy levels (or included a sham group that received minimal energy)

and that reported adverse events or complications were included for safety only. Also, case series and
t50

case reports specifically designed to evaluate harms were considered for inclusion; one case repor
was identified that met the inclusion criteria.

Extracorporeal shock wave therapy: Final evidence report Page 11



WA - Health Technology Assessment February 13, 2017

We considered the following outcomes as potentially serious based on clinical expert input: tendon
rupture, aseptic necrosis, humeral head necrosis, neurovascular complications, neurological disorders,
infections, adverse reaction/allergy to anesthetic agents, systemic complications, and death.

Summary of results: In total, 65 trials reported serious or potentially serious adverse events: 52 of the
59 included studies1-3,7-15,17—20,22—27,30—32,37—40,45—47,51,54,55,58—61,63,64,66—68,71—74,77,80,81,84—86,88,91,93—95 and 13 additional

trials included for safety only.*®21,36:41,62,6570798290,9% They were rare: 17 events occurred in 3197

patients in the ESWT across studies, risk 0.53% (95% Cl, 0.33% to 0.86%). Six were incidences of acute
bursitis subacromialis, five were allergic reactions associated with local anesthetics, four were
fascia/tendon ruptures, and two were deaths. Of the deaths, one was noted to be from causes
unrelated to the treatment, while no details were given concerning the second death. The two tendon
ruptures occurred in two patients two weeks following FESWT for Achilles tendinopathy. Two
midsubstance plantar fascia tears occurred over the course of follow-up in two subjects undergoing
FESWT for plantar fasciitis. Allergy or reaction to local anesthetic was reported in five patients receiving
FESWT. Acute bursitis subacromialis was diagnosed prior to the 3 month follow-up in six patients who
had undergone FESWT for calcific tendinopathy of the rotator cuff; these cases were possibly associated
with shock-wave-induced penetration of the calcium deposits into the adjacent subacromial bursa. In
the control groups, 5 of 2283 patients were reported as having serious or potentially serious adverse
events, risk 0.22% (0.08 to 0.53%). All five events were allergy or reaction to local anesthetic. The
strength of evidence for serious or potentially serious adverse events, LOW.

Non-serious adverse events were common following ESWT but were reported inconsistently. The most
common included pain/discomfort during treatment; transient reddening of the skin; mild/transient
neurological symptoms (i.e., myalgia, dysesthesia, hypesthesia, paresthesia); and petechaie, bleeding or
hematoma.

More detailed summaries with respect to adverse events can be found in Appendix H and | of the full
report.

KQ3: Summary of Results

For this key question, RCTs that stratified on patient characteristics of interest, permitting evaluation of
effect modification were considered for inclusion. Subgroups of interest included (but were not limited
to): age, sex, race, ethnicity, socioeconomic status, payer, and worker’s compensation. All RCTs included
to evaluate the efficacy or safety of ESWT versus comparators of interest were assessed. More detailed
summaries can be found in the table below.

Focused ESWT versus Sham: There is no differential effect in one study of sex, age or body weight on
FESWT in patients with plantar fasciitis (strength of evidence, LOW).>* In treating rotator cuff
tendinopathy, high intensity versus sham compared with low intensity versus sham produces better
results in two studies with respect to pain improvement in the short- and intermediate-term, and
reoccurrence of pain in the intermediate-term (strength of evidence, LOW).?*%* There is INSUFFICIENT
evidence that duration of symptoms modifies treatment effect in patients with lateral epicondyle
tendinopathy.?* There is INSUFFICIENT evidence that sex modifies treatment effect in patients with
Achilles tendinopathy.®®

Focused ESWT versus Active Control: There is no evidence.
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Radial ESWT versus Sham: There is insufficient evidence that the presence of calcium formation in the
rotator cuff modifies the treatment effect in patients with rotator cuff tendinopathy.*

Radial ESWT versus Active Control: There is no evidence.
More detailed summaries can be found in the text and tables below.

KQ4: Summary of Results

No formal economic analyses were identified that met the inclusion criteria.

Strength of Evidence Summaries
The following summaries of evidence have been based on the highest quality of studies available.
Additional information on lower quality studies is available in the report. A summary of the primary
outcomes for each key question are provided in the tables below and are sorted by comparator. Details
of other outcomes are available in the report

Key Question 1 Strength of Evidence Summary: Plantar Fasciitis Efficacy Results

Outcome

Conclusion

Follow-up

Plantar Fasciitis: Focused ESWT vs. Sham

Quality

Pain in AM, Short-term 5 RCTs 625 |RR 1.38 (95% Cl, 1.15 to 1.66) PDDP
success (%) (Speefi, Kudo, Conclusion: Statistically greater HIGH
(250% or 60% . pain Gollwitzer 07, improvement with FESWT vs. sham.
o . Gollwitzer 15,
with first morning
Theodore)
steps)
Intermediate-and |0 RCTs No evidence. 0000
long-term INSUFFICIENT
Pain in AM, MD Short-term 5 RCTs 860 | MD 1.41 (95% Cl, -.023 to 3.04) ODDO
(VAS 0-10, worst) (Kudo, Conclusion: No statistical difference | MODERATE
Ogden, between FESWT vs. sham.
Cosentino,
Theodore, Haake)
Intermediate-term| 1 RCTs 45 [MD 2.5 (95% Cl, -.023 to 3.04) SDOO
Conclusion: No statistical difference LOW
between FESWT vs. sham.
Long-term 2 RCTs 317 |MD 1.54 (95% Cl, -0.91 to 3.99) SPoOO
(Rompe, Haake) Conclusion: No statistical difference LOow
between FESWT vs. sham.
Pain w/ activities, | Short-term 2 RCTs 287 |RR1.27(0.98, 1.66) OPPO
success (%) (Gollwitzer 07, Conclusion: No statistical difference | MODERATE
(260% pain Gollwitzer 15) between FESWT vs. sham.
i t
gserlci):‘/gnen over Intermediate-and |0 RCTs No evidence. ) 000)
long-term INSUFFICIENT
Pain w/ activities, | Short-term 3 RCTs 450 (MD 1.80 (95% Cl, -1.29 to 4.89) o060
MD (Kudo, Conclusion: No statistical difference LOW
(VAS 0-10, worst) Ogden, between FESWT vs. sham.
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Outcome Follow-up Conclusion Quality
Cosentino)
Intermediate-and |0 RCTs No evidence. (000
long-term INSUFFICIENT
Pain composite, [Short-term 4 RCTs 739 |RR 1.55 (95% Cl, 1.29 to 1.85) DPPD
success (%) (Ogden, Conclusion: Statistically greater HIGH
-60% 4 pai Gollwitzer 07, . .
(250-60% ~ pain and . improvement with FESWT vs. sham.
Gollwitzer 15,
<4 VAS and or 250% 1
i i Malay)
pain with pressure)
Intermediate-and |0 RCTs No evidence. (000
long-term INSUFFICIENT
Pain NOS, MD Short-term 2 RCTs 254 |MD 0.28 (95% Cl, -0.54 to 1.09) ©100)]
(VAS 0-10, worst) (Kudo, Conclusion: No statistical difference LOW
Ogden, between FESWT vs. sham.
Cosentino)
Intermediate-and |0 RCTs No evidence. +000)
long-term INSUFFICIENT
Pain at rest, MD Short-term 2 RCTs 316 |MD 2.5 (95% Cl, -2.01 to 7.01) D®POO
(VAS 0-10, worst) (Haake,, Conclusion: No statistical difference LOwW
Cosentino) between FESWT vs. sham.
Intermediate-and |0 RCTs No evidence. 000
long-term INSUFFICIENT
Function AOFAS |[Short-term 1RCT 105 |RR 1.47 (95% Cl, 0.93 to 2.33) Clele)e)
Ankle- Hindfoot, (Kudo) Conclusion: No statistical difference | MODERATE
success (%) between FESWT vs. sham.
(ngnzor m,'lc; on the Intermediate-and [0 RCTs No evidence. 00
pain domain long-term INSUFFICIENT
Function AOFAS |[Short-term 1 RCTs 105 [MD -4.5 (95% Cl, -17.4 to 8.4) ODDO
Ankle- Hindfoot, (Kudo) Conclusion: No statistical difference | MODERATE
MD between FESWT vs. sham.
(0-100, best) Intermediate-term| 1 RCT 45 |MD 17.8 (95% CI, 11.3 to 24.3) DDOO
(Rompe) Conclusion: Statistically and LOwW
clinically greater improvement with
FESWT vs. sham.
Long-term 1RCT 45 (MD 12.0(95% Cl, 6.3t0 17.7) D®POO
(Rompe) Conclusion: Statistically and LOW
clinically greater improvement with
FESWT vs. sham.
Plantar Fasciitis: Focused ESWT vs. CSI
Pain in AM, MD Short-term 1RCT 125 [MD -2.16 (95% Cl, -3.14 to -1.18) DDPPO
(VAS 0-10, worst) (Porter) Conclusion: Statistically greater MODERATE
improvement with CSI vs. FESWT.
Intermediate-and |0 RCTs No evidence. (000
long-term INSUFFICIENT
Long-term 1RCT 125 [ MD 0.05 (95% Cl, -0.99 to 1.09) ODD0O
(Porter) Conclusion: No statistical difference | MODERATE
between CSI vs. FESWT.
Short-term 1RCT 60 |RR0.96(95% Cl, 0.77 to 1.20) 000)
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Outcome

Follow-up

Conclusion

Quality

Pain composite, (Yucel) Conclusion: Insufficient strength of | INSUFFICIENT
success (%) evidence precludes firm

Loss of heel conclusions.

;%r;j?:griszajeﬁs;n Intermediate-and |0 RCTs No evidence. 000)

’ long-term INSUFFICIENT
Pain NOS, MD Short-term 1RCT 60 [MD-1.2 (-2.03 to -.037) 000)
(VAS 0-10, worst) (Yucel) Conclusion: Insufficient strength of | INSUFFICIENT

evidence precludes firm
conclusions.
Intermediate-and |0 RCTs No evidence. +000)
long-term INSUFFICIENT
Function, any Short-, 0 RCTs No evidence. 000
intermediate-and INSUFFICIENT
long-term
Plantar Fasciitis: Focused ESWT vs. Conservative Care
Pain in AM, Short-term 1RCT 49 |RR0.90(95% Cl, 0.59 to 1.38) +000)
success (%) (Hammer) Conclusion: Insufficient strength of | INSUFFICIENT
(VAS <3) evidence precludes firm
conclusions.
Intermediate-term| 1 RCT 49 [RR0.86(95% Cl, 0.64 to 1.17) +000)
(Hammer) Conclusion: Insufficient strength of | INSUFFICIENT
evidence precludes firm
conclusions.
Long-term 0 RCTs No evidence. +000)
INSUFFICIENT
Pain NOS, MD Short-term 2 RCTs 84 | Not calculable 5000
(VAS 0-10, worst) (Hammer, Chew) Conclusion: Insufficient strength of | INSUFFICIENT
evidence precludes firm
conclusions.
Intermediate-term| 2 RCTs 84 [ Not calculable 000
(Hammer, Chew) Conclusion: Insufficient strength of | INSUFFICIENT
evidence precludes firm
conclusions.
Long-term O RCTs No evidence. ©O0O
IN